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(57) ABSTRACT

According to one embodiment, an optical disc drive includes
a disc tray, a cover, an advancing/retreating mechanism, a
driving unit and an optical head. The cover includes a flat
plate portion, an opening portion, wall portions and an open-
ing part. The flat plate portion 1s opposed to a surface of the
disc tray and has a frame shape corresponding to respective
side portions of the disc tray. The opening portion 1s provided
in a central part of the tlat plate portion. The wall portions
erect from outer peripheral parts of the flat plate portion and
surround a periphery of the disc tray excluding a front part of
the disc tray. The opening part 1s formed 1n a manner to open
a region opposed to another surface of the disc tray.

4 Claims, 9 Drawing Sheets
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1
ELECTRONIC APPARATUS

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2007-279265,
filed Oct. 26, 2007, the entire contents of which are 1ncorpo-
rated herein by reference.

BACKGROUND

1. Field

One embodiment of the present mvention relates to an
clectronic apparatus including an optical disc drive, which
can realize reduction in thickness and weight, and to an opti-
cal disc drive.

2. Description of the Related Art

Jpn. Pat. Appln. KOKAI Publication No. 2006-18941, for

instance, discloses an optical disc drive which 1s mounted 1n
a portable computer, the thickness of the optical disc drive
being reduced by dispensing with an upper cover and a bot-
tom cover thereof. This optical disc drive includes a C-shaped
support frame, a pair of rails which can advance/retreat rela-
tive to the support frame, and a disc tray which 1s disposed
between the pair of rails. The support frame has such a shape
that a front part thereotf 1s opened, that 1s, a “C” shape.

The support frame 1includes a pair of side portions to which
the pair of rails are attached, a coupling portion which couples
the pair of side portions, and a projection portion which
projects mmwards from the side portions and the coupling
portion. The support frame has an L-shaped cross section over
the entire area. The disc tray 1s loaded/unloaded from an
opening part corresponding to the front part of the support
frame.

However, 11 the support frame 1s formed completely 1n the
C shape, as 1n the above-described conventional optical disc
drive, the side portions are supported in a so-called *“cantile-
ver’ fashion. Consequently, for example, 1n a state 1n which
the disc tray 1s completely drawn out, the support frame may
be bent. Therelfore, there 1s a room for improvement of the
structure of the support frame.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

A general architecture that implements the various feature
of the invention will now be described with reference to the
drawings. The drawings and the associated descriptions are
provided to 1llustrate embodiments of the invention and not to

limit the scope of the invention.

FIG. 1 1s an exemplary perspective view showing a por-
table computer according to an embodiment of the invention;

FIG. 2 1s an exemplary perspective view showing a first
part of a housing and an optical disc drive shown 1n FIG. 1;

FIG. 3 1s an exemplary perspective view showing the first
part shown 1 FIG. 2, with the optical disc drive being
removed;

FI1G. 4 1s an exemplary cross-sectional view of the portable
computer shown 1n FIG. 1, the cross-sectional view being

taken along line F4-F4 1n FIG. 1;

FIG. 5 1s an exemplary top view showing, from above, the
optical disc drive shown 1 FIG. 2;

FIG. 6 1s an exemplary top view of the optical disc drive
shown 1n FIG. 5 1n a state in which a disc tray 1s drawn out
forward;
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FIG. 7 1s an exemplary bottom view showing, from below,
the optical disc drive shown 1n FIG. 5;

FIG. 8 1s an exemplary bottom view showing the optical
disc drive shown 1n FIG. 7 1n a state in which the disc tray 1s
drawn out forward; and

FIG. 9 1s an exemplary front view showing, from the front
s1de, the optical disc drive shown 1n FIG. 5 1n a state in which
a bezel 1s removed.

DETAILED DESCRIPTION

Various embodiments according to the mvention will be
described hereinafter with reference to the accompanying
drawings. In general, according to one embodiment of the
invention, an electronic apparatus includes a housing and an
optical disc drive accommodated 1n the housing. The optical
disc drive includes a disc tray, a cover, an advancing/retreat-
ing mechanism, a driving unit and an optical head. The cover
includes a tlat plate portion, an opening portion, wall portions
and an opening part. The flat plate portion 1s opposed to a
surface of the disc tray and has a frame shape corresponding
to respective side portions of the disc tray. The opening por-
tion 1s provided 1n a central part of the flat plate portion. The
wall portions erect from outer peripheral parts of the flat plate
portion and surround a periphery of the disc tray excluding a
front part of the disc tray. The opening part 1s formed 1n a
manner to open a region opposed to another surface of the
disc tray.

An embodiment of an electronic apparatus according to the
present invention will now be described with reference to
FIG. 1 to FIG. 9. As shown 1n FIG. 1, a portable computer,
which 1s an example of the electronic apparatus, 1s a so-called
notebook-type personal computer.

The portable computer 11 comprises a body unit 12, a
display unit 13, and hinge portions 14 which are provided
between the body unit 12 and the display unit 13. The hinge
portions 14 support the display unit 13 and permait rotation of
the display unit 13 relative to the body unit 12. As shown 1n
FIG. 1, the display unit 13 includes a liquid crystal display 15
and a case 16 surrounding the liquid crystal display 185.

-

T'he body umt 12 includes a housing 21, a printed circuit
board (not shown) which 1s accommodated 1n the housing 21,
a keyboard 22 which 1s attached to the housing 21, atouch pad
23 and buttons 24 which constitute a pointing device, and an
optical disc drive 25. Although not shown, main circuit com-
ponents, such as a CPU (central processing unit), are mounted
on the printed circuit board.

The housing 21 1s formed of, e.g. a magnestum alloy. The
housing 21 1s divided 1nto two parts 1n the height direction,
namely, an upper-side first part 21 A and a lower-side second
part 21B. As shown in FIG. 2 and FIG. 3, the first part 21 A of
the housing 21 includes an attachment portion 26 for attach-
ment of the keyboard 22, a plurality of through-holes 27
which are formed 1n the attachment portion 26, and frame
portions 28 which define peripheries of the through-holes 27.
The attachment portion 26 1s so formed as to be recessed
relative to a peripheral part of the housing 21. The frame
portions 28 are formed 1n a lattice shape. The frame portions
28 correspond to wall portions 53 of a cover 35 of the optical
disc drive 25 (to be described later) and are formed to be
disposed along the wall walls 53. The plural through-holes 27
are formed, for example, 1n order to reduce the weight of the
housing 21, and are formed inside the frame portions 28. The
frame portions 28 have a projection portion 31 which projects
toward the optical disc drive 25. The housing 21, when bent,
abuts on the wail portion 33 of the cover 35 via the projection
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portion 31. As shown 1n FIG. 4, a predetermined gap D 1s
formed between the projection portion 31 and the wall portion
53 of the cover 35.

As shown 1 FIG. 3, the housing 21 has a circular recess
portion 32. The circular recess portion 32 has such a concave
shape as to trace the shape of a driving umt 37 of the optical
disc drive 25. With the provision of the recess portion 32,
interference between the housing 21 and the driving unit 37 1s
prevented when the housing 21 1s bent. Thereby, the optical
disc drive 235 can be disposed 1n a position close to the housing
21, and the thickness of the portable computer 11 can be
reduced. A film member (not shown) 1s disposed so as to
cover the plural through-holes 27, thereby ensuring water-
tightness of the inside of the housing 21. Although the hous-
ing 21 1s formed of the magnesium alloy, the matenal of the
housing 21 1s not limited to the magnesium alloy and the
housing 21 may be formed of, for instance, synthetic resin.

As shown 1n FIG. 5 to FIG. 8, the optical disc drive 25
comprises a rectangular disc tray 33; a bezel 34 which 1s
attached to a front part of the disc tray 33; a cover 35 which
covers the disc tray 33; a pair of rails 36 which are an advanc-
ing/retreating mechanism provided between the disc tray 33
and the cover 35; a driving unit 37 and an optical head 38
which are provided on one surface of the disc tray 33; a board
39 attached to the cover 35; a tlexible wiring board 40 which
clectrically connects the board 39 and the disc tray 33; a
connector 41 provided on the board 39; and a cable 42 which
connects the connector 41 and the printed circuit board.

Each of the pair of rails 36 1s formed of a metal 1n a
C-shaped cross section. The pair of rails 36 enable forward/
backward movement of the disc tray 33 relative to the cover
35. The driving unit 37 1s composed of a motor and can rotate
and drive an optical disc 46. The optical head 38 includes a
head body 38A and a moving mechanism 38B which moves
the head body 38 A 1n a radial direction of the optical disc 46.
The head body 38 A includes a semiconductor laser fora DVD
or a semiconductor laser for a CD. The head body 38A can
radiate a laser beam on the optical disc 46 and can receive
reflective light from the optical disc 46. The head body 38A
can execute mformation write on the optical disc 46 and
information read from the optical disc 46.

As shown 1n FIG. 4, the disc tray 33 has one surface 33 A on
which the optical 46 1s mounted, and the other surface 33B
which 1s opposed to the one surface 33 A. As shown1n FIG. 9,
the disc tray 33 includes a metallic frame 47 and a mounting
portion 48 which 1s formed of a synthetic resin and 1s placed
over the frame 47. The optical disc 46 1s mounted on the
mounting portion 48. As shown 1n FIG. 7, the disc tray 33
includes a bottom plate portion 47A having a pentagonal
shape, and the bottom plate portion 47A 1s recerved in an
opening portion 52 of the cover 35. The bottom plate portion
47 A 1s formed of a part of the frame 47. As shown 1n FIG. 9,
the level 1 position of the bottom plate portion 47A 1s sub-
stantially equal to the level 1n position of a flat plate portion
51. The driving unit 37 and optical head 38 are mounted on the
bottom plate portion 47A.

As shown 1n FIG. 5 to FIG. 8, the cover 35 includes the
above-mentioned flat plate portion 51 which 1s opposed to the
other surface 33B of the disc tray 33; the above-mentioned
opening portion 52 which 1s formed 1n a central area of the flat
plate portion 51; the wall portions 53 erecting from the
peripheral parts of the flat plate portion 51; and an openming,
part 54 which 1s formed so as to open a region opposed to the
one surface 33A of the disc tray 33. The wall portions 53
surround the periphery of the disc tray 33 excluding a front
part of the disc tray 33, that 1s, the wall portions 53 surround
a rear part and side parts of the disc tray 33. The opening
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portion 52 1s formed in a pentagonal shape which 1s substan-
tially similar to the shape of the bottom plate portion 47A. The
flat plate portion 51 1s formed 1n a frame shape so as to
correspond to the respective side parts of the disc tray 33. As
shown in FI1G. 4, the optical disc drive 25 1s disposed such that
the opening part 54 1s positioned near the inner surface of the
housing 21.

The flat plate portion 51 includes a coupling portion 35,
and the coupling portion 53 corresponds to the front side part
of the disc tray 33. As shown in FIG. 9, the coupling portion
535 1s formed to project downward, relative to the other part of
the tlat plate portion 51. The coupling portion 35 1s disposed
at a position more away Ifrom the optical disc 46 than the
bottom plate portion 47A of the disc tray 33. Thus, when the
disc tray 33 1s advanced/retreated in the forward/backward
direction, the coupling portion 55 does not interfere with the
disc tray 33.

The optical disc drive 25 further includes an eject button
(not shown). When the eject button 1s pressed, a solenoid and
a spring (not shown) are driven, and a part of the disc tray 33
1s projected. Thereby, the disc tray 33 is set 1n a state in which
a part of the disc tray 33 projects relative to the cover 35. By
hooking the finger on the bezel 34 of the disc tray 33, the user
can move the disc tray 33 1n the forward/backward direction.

According to the present embodiment, the portable com-
puter 11 includes the housing 21 and the optical disc drive 25
that 1s accommodated in the housing 21. The optical disc
drive 25 comprises the rectangular disc tray 33 having one
surface 33A on which the optical disc 46 1s mounted; the
cover 35 which covers the disc tray 33; the advancing/retreat-
ing mechanism which 1s provided between the disc tray 33
and the cover 35 and advances/retreats the disc tray 33 1n the
forward/rearward direction relative to the cover 35; the driv-
ing unit 37 which 1s provided on the one surface 33 A of the
disc tray 33 and rotates the optical disc 46; and the optical
head 38 which 1s provided on one surface 33A of the disc tray
33 and executes at least one of information recording and
information reproduction by radiating light on the optical disc
46. The cover 35 includes the flat plate portion 51 which 1s
opposed to the other surface 33B of the disc tray 33 and is
formed 1n a frame shape so as to correspond to the respective
side parts of the disc tray 33; the opening portion 52 which 1s
formed 1n a central area of the flat plate portion 51; the wall
portions 53 erecting from the peripheral parts of the flat plate
portion 51 and surrounding the periphery of the disc tray 33
excluding the front part of the disc tray 33; and the opening
part 54 which 1s formed so as to open a region opposed to the
one surface 33 A of the disc tray 33 and 1s positioned near the
housing 21.

According to the above-described structure, that part of the
cover 35 covering the disc tray 33 of the optical disc drive 25,
which 1s located between the disc tray 33 and the housing 21,
can be dispensed with. Thereby, the weight and thickness of
the portable computer 11 can be reduced. In addition, since
the opening part 54 1s provided near the housing 21, the
housing 21 can be made to function also as the cover 35. Thus,
even 11 the region that 1s opposed to the one surtace 33 A of the
disc tray 33 1s opened, there arises no such problem that dust
or the like enters from this region.

In this case, the disc tray 33 includes the bottom plate
portion 47A, the level 1n position of which 1s substantially
equal to the level in position of the flat plate portion 51. The
bottom plate portion 47A 1s accommodated 1n the opening
portion 52, and the driving unit 37 and optical head 38 are
disposed on the bottom plate portion 47A. The flat plate
portion 51 includes the coupling portion 55 which corre-
sponds to the front side part of the disc tray 33, and the
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coupling portion 55 1s disposed at a position more away from
the optical disc 46 than the bottom plate portion 47A.

The thickness of that part of the disc tray 33, on which the
driving unit 37 and optical head 38 are mounted, tends to
increase. According to the above-described structure, how-
ever, the driving unit 37 and optical head 38 are disposed on
the bottom plate portion 47A, the level 1n position of which 1s
substantially equal to the level in position of the flat plate
portion 51 of the cover 31. Therefore, even if the thickness
dimension increases due to the mounting of the driving unit
37 and optical head 38, the increase in thickness can be
canceled by the devised positioning of the bottom plate por-
tion 47A. Thereby, the increase 1n thickness dimension of the
optical disc drive 25 can be prevented, and the thickness of the
portable computer 11 can be reduced. Furthermore, the cou-
pling portion 35 1s disposed at a position more away from the
optical disc 46 than the bottom plate portion 47A. Thus, when
the disc tray 33 1s advanced/retreated 1n the forward/back-
ward direction, the coupling portion 55 i1s prevented from
interfering with the bottom plate portion 47A.

In this case, the housing 21 includes the attachment portion
26 for attachment of the keyboard 22. The attachment portion
26 includes the frame portions 28 which are formed in a
lattice shape and are disposed along the wall portions of the
cover 35, and the plural through-holes 27 which are formed
inside the frame portions 28.

In the case where the through-holes 27 are formed 1n the
attachment portion 26 of the keyboard 22, the weight of the
housing 21 can be reduced, but the attachment 26 tends to be
casily bent. According to the above-described structure, how-
ever, the frame portions 28 are disposed along the wall por-
tions 53 of the cover 35. Thus, when the keyboard 22 1s
pressed by the user and the attachment portion 26 tries to
bend, the frame portions 28 can be recerved by the wall
portions 53 of the optical disc drive 25. Therefore, the weight
of the housing 21 can be reduced, and a decrease in strength
of the housing 21 can be prevented.

In this case, the housing 21 includes the recess portion 32
which has such a concave shape as to trace the shape of the
driving unit 37. According to this structure, the optical disc
drive 25 can be disposed near the housing 21. Thereby, con-
tact between the driving unit 37 and the housing 21 can be
prevented, and the thickness of the portable computer 11 can
be reduced.

The electronic apparatus of the present mvention 1s not
limited to the portable computer 11, and the invention 1is
applicable to other electronic apparatuses such as portable
information terminals. Furthermore, the invention can vari-
ously be modified 1n practice, without departing from the
spirit of the mvention.

While certain embodiments of the iventions have been
described, these embodiments have been presented by way of
example only, and are not intended to limit the scope of the
inventions. Indeed, the novel methods and systems described
herein may be embodied 1n a variety of other forms; further-
more, various omissions, substitutions and changes 1n the
form of the methods and systems described herein may be
made without departing from the spirit of the inventions. The
accompanying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope and spirit of the inventions.

What is claimed 1s:

1. An electronic apparatus comprising:

a housing; and

an optical disc drive accommodated in the housing, the
optical disc drive including:
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6

a rectangular disc tray having one surface on which an
optical disc 1s mounted,

a cover which covers the disc tray,

an advancing/retreating mechanism which 1s provided
between the disc tray and the cover and advances/
retreats the disc tray relative to the cover 1n a forward/
backward direction,

a driving unit which 1s provided on the one surface of the
disc tray and rotates the optical disc, and

an optical head which 1s provided on the one surface of
the disc tray and executes at least one of information
recording and information reproduction by radiating
light on the optical disc, and

the cover including;:

a flat plate portion which 1s opposed to the other
surface of the disc tray and has a frame shape cor-
responding to respective side portions of the disc
tray,

an opening portion provided in a central part of the flat
plate portion,

wall portions erecting from outer peripheral parts of

the tlat plate portion and surrounding a periphery of

the disc tray excluding a front part of the disc tray,
and
an opening part which 1s formed 1n a manner to open
a region opposed to the one surface of the disc tray,
and 1s positioned near the housing,
wherein the housing includes an attachment portion for
attachment of a keyboard, and the attachment portion
including:
frame portions which are formed 1n a lattice shape and
are disposed along the wall portions of the cover,
and
a plurality of through-holes which are formed 1nside
the frame portions.

2. The electronic apparatus according to claim 1, wherein
the disc tray includes a bottom plate portion having a level in
position which 1s substantially equal to a level 1n position of
the flat plate portion, the bottom plate portion being accom-
modated 1n the opening portion, and the driving unit and the
optical head being mounted on the bottom plate portion,

the tlat plate portion includes a flat-shaped coupling por-

tion corresponding to a front side portion of the disc tray,
and

the coupling portion 1s disposed at a position more away

from the optical disc than the bottom plate portion.

3. The electronic apparatus according to claim 2, wherein
the housing includes a recess portion which 1s formed to have
such a concave shape as to trace a shape of the driving unait.

4. An electronic apparatus comprising:

a housing; and

an optical disc drive accommodated in the housing, the

optical disc drive including:
a rectangular disc tray having one surface on which an
optical disc 1s mounted, and
a cover which covers the disc tray, the cover including:
a flat plate portion which 1s opposed to the other
surface of the disc tray and has a frame shape cor-
responding to respective side portions of the disc
tray,
an opening portion provided in a central part of the flat
plate portion,
wall portions erecting from outer peripheral parts of
the tlat plate portion and surrounding a periphery of
the disc tray excluding a front part of the disc tray,
and
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an opening part which 1s formed 1n a manner to open frame portions which are formed 1n a lattice shape and
a region opposed to the one surface of the disc tray, are disposed along the wall portions ot the cover,
and 1s positioned near the housing, and

a plurality of through-holes which are formed 1nside

herein the housing includs ttachment portion f :
wherein the housing including an attachment portion for the frame portions.

attachment of a keyboard, the attachment portion
including: * ok ok %k ok
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